PulmoBind, an adrenomedullin-based molecular lung imaging tool.
Previous studies showed that adrenomedullin (AM) could be a promising agent for molecular imaging of the pulmonary circulation, with abundant specific binding sites at the pulmonary vascular endothelium. The purpose of this work was to design an AM-based compound that encompasses the desired imaging properties without posing safety issues for clinical applications. AM analogs were synthesized through solid-phase peptide synthesis. They were evaluated for (99m)Tc labeling efficiency and in vivo lung uptake. Biodistribution and hemodynamic characteristics of the lead compound were determined in anesthetized dogs as well as by a dosimetric analysis. Lung perfusion was evaluated in the monocrotaline model of pulmonary arterial hypertension in rats. A cyclic AM (residues 22-52) analog encompassing a polyethylene glycol spacer and a tetrapeptide chelating moiety was found to possess the desired characteristics, with 90.7% ± 0.3% (mean ± SD) labeling efficiency, 40% lung uptake at 10 min after injection, and a favorable safety profile. Lung uptake of the (99m)Tc-labeled compound was markedly reduced in rats with pulmonary arterial hypertension. This lead compound could be a suitable clinical imaging agent for the molecular diagnosis of disorders of the pulmonary circulation.